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INTRODUCTION .

The Robertshaw Controls, New Stanton Division plant located
near Youngwood, Pennsylvania, is a manufacturer of thermostatic
control devices. Figure 1 locates the plant relative to the general
area. The production sequence produces wastewatér which contains
elevated levels of mercury. At present this mercury is removed from
the wastewater prior to discharge to an unnamed stream located
northeast of the plant. Previously, mercury removal was not prac-
ticed, and the discharge was routeq through a small pond located at
the plant. This produced a high mercury concentration within the
pond and its sediments. The waste discharge to the pond was discon-
tinued. Approximately one year later the mercury in the pond water
was adsorbed onto powdered activated carbon (pac) and allowed to
settle into the sediments. This procedure succeeded in substantially
lowering the level of mercury in the pond, concentrating the mercury
in the pond sediments. A mitigating factor reducing the possibility
of mercury migration through the sediments into the local groundwater
system is the presence of a bentonite liner beneath the pond.
However, the absence of records concerning the extent and thickness
of the bentonite layer and method of construction preclude con-
clusions as to the possible integrity of the bentonite liner.

Concern expressed by the Pennsylvania Department of Environ-
mental Resources (DER) over the potential mercury contamination of
local groundwater has prompted the present investigation. The pur-
pose of this study is twofold, one to establish the hydraulic impact
of the pond on the groundwater system and, second to assess to what
degree, if any, mercury may have reached the groundwater. To accom-

plish these objectives a number of tasks were initiated including:
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The establishment of a monitoring well program-consisting
of eight wells located strategically around the periphery
of tﬁe pond (Figure 2). Five of the wells were extended
to a depth sufficient to insure intersection with rock
strata dipping beneath the pond. The remaining three
wells wer; located to intercépt and monitor any near
surface downslope flow through either fill placed during
site grading and/or unexcavated weathered shale.

The collection of updip and downdip ground and surface
water sémples to assess the extent of mercury seepage from
the pond. Groundwater samples were secured from the wells
located near the pond while surface water samples were
taken at gfeater distances downdip from streams inter-
cepting rock strata exposed beneath the pond.

The selective sampling of soil and rock specimens for
evidence of adsorbed mercury to document the direction and
depth of any previous pond discharge(s) to the groundwater.
Samples were selected from rock cores and spoon samples
taken at the site of the eight monitoring wells with
subsequent analysis for mercury. Rock specimens for

analysis were chipped from fractured and bedding surfaces.

The results of this study authorized by Robertshaw Controls are

presented in the following sections.

!
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GEOLOGIC SETTING .

The Robertshaw Controls Youngwood Plant is underlain by the
Morgantown sandstone member of the Conemaugh Formation. In the area
of study, the Morgantown is characterized by interbedded sahdy and
silty shales which are reported to dip north-northwest at approxi-
mately two degrees towards the Greensburg syncline which p}ggges-——————\,
gradually north-northeastward (Figure 1).1* Boring logs taken
during the coring and installation of the monitoring wells and
presented in Appendix A, indicate a sequence of near surface silty
shales underlain progressively at depth by fissile clay shales with
very thin calcareous seams and limy claystone with calcium carbonate
inclusions. Calculation of the strike and dip of these rock strata
based on the elevation of the claystone contact indicates that
locally these rock units are dipping N.15° E at approximately 2.2
degrees.

Figure 3 presents stratagraphic cross-sections drawn across the
pond oriented along the strike and dip of the rock units. Cross-
Section A-A' drawn down the dip of the inferred rock strata illustrates
the potential for seepage to occur northeastwards down the dip of
permeable rock strata. Previous boring logs prepared by Pennsylvania
Drilling Company (9-16-58) describe a weathered rock mantle of from
8 to 14 feet thick on the preexcavation surface of this site. This
unconsolidated mantle grades downwards from a highly weathered
clayey silt surface soil to increasingly less weathered, yet highly
fractured shale. High permeabilities and potential for subsurface
seepage exists within the highly fractured shale which rests between

impervious surface soil and intact bedrock. Remnants of this original

* )
See list of references
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weathered mantle remain along the eastern end of the pond as described
in Boring Logs 5 and 6. Since the preexcavation surface originally
sloped towards the east-northeast (Figure 2), it can be anticipated
that the weathered mantle which formed parallel to that surface,
likewise dips in that direction beneath the existing graded surface
(Figure 3). Thus, any seepage occurring along the eastern edge of

the pond would tend to flow readily downslope along the fractured

shale zone as indicated in cross-section B-B' on Figure 3.
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GROUNDWATER FLOW CONDITIONS

Following a preliminary reconnaiésance of the pond and its
environs, eight points were selected for soil and rock sampling and
subsequent well installation (Figure 2). Five deep well sites
intended to intersect rock strata dipping beneath the pond were .
placed around the periphery of the pond and located to avoid inter-
ference from buried utility lines. Thrée additional shallow well
sites were placed down gradient of the pond with respect to the
existing and preexcavation surfaces to monitor near surface and
perched waters.

Continuous samples of the unconsolidated surficial materials

were obtained by repeatedly driving a split-barrel sampler from the

~surface until refusal with coherent rock. An NX core barrel was

then used to secure a continuous rock core to the designated well
depth. Upon completion of sampling, the hole was reamed with a six
inch roller cone to facilitate installation of the 4-inch monitoring
well. Installation of the deep wells was designed to restrict
recharge to the intact rock strata avoiding recharge from any sur-
ficially fractured rock or soil zone. Shallow wells were installed
to accept near surface or perched water while preventing direct
surface seepage. Details of the installation sequence for the
individual well is given with the respective boring logs in Appen-
dix A. Following installation, the wells were pumped out and allerd
to recharge naturally. Recharge in all wells was fairly rapid, with
complete recharge occurring within two hours of evacuation in most
instances. Prior to monitoring the elevation of the wells was

surveyed (Figure 2) using the ground floor elevation of the office
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building established on the Rust Engineering Grading Plans (April 28,
1966).

Table 1 summarizes the groundwater measurements made one week
after installation of the wells and rechecked several weeks later.
Though no substantial differences in groundwater elevations were
observed over this brief period of time, it must be emphasized that
fluctuations in the level of the groundwater may occur due to varia-
tions in rainfall, temperature, and other factors not evident at the
time measurements were made and reported herein. This data was used
to construct groundwater flow nets (Figure 4) with interpolation of
equipotential and orthogonal flowlines from elevations of the ground-
water surface observed in the individual wells.2 Generalized ground-
water flow in the vicinity of the pond for both shallow and deep
well data is directed towards the east-northeast, approximating the
original, preexcavation, downsiope direction. A groundwater high
recorded around well No. 2 and its likely downslope intersection
with the present surface explains the saturated ground conditions
noted in the field along the north end of the pond. Similarity
between the flow nets constructed for the deep and shallow wells
(Figures 4a and 4b) indicates the apparent absence of confined or
perched waters at the site. This condition is not surprising con-
sidering the degree of fracturing observed in the underlying rock
strata. | |

More detailed interpretations of the groundwater flow path
around the pond can be made based on assumptions of the extent to
which continuity exists between water in the pond and the surround-

ing grouhdwaters. If complete isolation of the pond water were
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achieved, flowlines impinging on the pond liner system would be
diverted around the pond as depicted in Figure 4c. If, on the other
hand, there existed complete hydraulic continuity between the ground-
water and water in the pond; then groundwater recharge of the pond
would be expected along the western portion of the pond where ground-
water elevations rise above the surface elevation of the pond.
Concurrently discharge would occur along the eastern margin towards
lower groundwater elevations on the downslope side of the pond as
presented in Figure 4d. Noticeably, groundwater depths on the down-
slope discharge end of the pond tend to rise upwards towards the
pond, intersecting with the surface elevation of the pond (Figure 3).
This seems to suggest a degree of hydraulic continuity between these
waters. If so two situations could exist. Either the structural
integrity of the pond liner has been interrupted allowiné direct
flow through the pond liner or other groundwater conditions may
exist. These include imperceptible fluctuations of the groundwater
level which permit sufficient time for the pond waters to equili-
brate with surrounding groundwater conditions, or the meer chance
occurrence of equivalent groundwater levels. Verification of the
degree of continunity could be obtained through an extended well
monitoring program where fluctuations in the groundwater level are

compared with fluctuations and response of water within the pond.
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g' WATER QUALITY
g- Table 2 summarizes the concentrations of mercury found in

groundwater, surface water, and soil-rock samples (Appendix B). The
g' concentration of mercury in the ground and surface waters, analyzed

in this study, are within the'acceptable (2 ppb) EPA tolerance level
g: for primary drinking water.> In most instances the concentration of

mercury is below the analytical detection limit of 0.5 ppb established
for the cold vapor analysis. Groundwater samples were obtained for

analysis after pumping of the individual wells produced a clear

L
' solution. Only in shallow well No. 5 was a clear water sample not
g obtained. |
Surface water samples as shown in Figure 1 were obtained along
[ two parallel northwest to southeast flowing streams which dissect
i down-dip rock strata exposed under the pond. The intent of these
samples was to assess the impact, if any, of the potential downdip
g groundwater migration plume outlined in Figure 1. Samples S-2 and

S=5 provide background water quality, upstream of anticipated bedrock

seeps, whereas samples S-3, S-4, S-6, and S-7 provide downdip water

quality. Of the downstream samples only Sample S-4, sampled approxi-
mately one mile downstream of the Robertshaw Controls Plant, showed

any detectable indication of the presence of mercury. Barring

mercury could result from either an earlier mercury discharge(s) now
absorbed on sediments in the stream or from farming and trucking
operations within the watershed. One other consideration is the
near approach and overpassing of the stream by the Pennsylvania

t' analytical error, it is postulated that this downstream rise in
L Turnpike near the éampling point. Sample S-3 obtained further
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upstream and within one-quarter mile of the present plant discharge
point, detected no measurable mercury.

The location, depth of sampling and origin of the respective
rock-soil samples is summarized in Table 3. Control Sample RX-16
from an unaltered silty shale fracture stratigraphically above the
elevation of the pond, as well as representative samples from the
cléy shale (RX-8) and limy claystone (RX-15) contained 1 ppm or less
of Mercury (Table 2). Allowing for a normal degree of testing and
sampling variance, (e.g., failure to obtain a good surface specimen
from the rock chip), 4 of the 16 samples submitted for analysis
appear to contain abnormally high mercury contents, higher even than
that adsorbed within the bentonite liner. Three of these aberant
results were taken at varying depths in bore hole No. 6 while the
fourth was from a near surface fracture in adjacént Bore.Hole No. 8.
Both sampling points are located on the eastern discharge end of the
pond (Figure 4d) documenting prior continuity between the pond and
the grouﬁdwater with a downslope component of flow in the direction
of the preexcavation surface. 1If mercury were continuing to seep
beyond these two bore points, it would be expected to show up in
water samples (S-3 and S-4) taken in the nearby stream. Absence of
substantive levels of mercury in these samples indicates that either
the seepage front has passed since discontinuance of pond discharge

or mercury has been adsorbed in passage through the rock strata.



AN

‘@

GAl CONSULTANTS, INC. ﬁz ORIGINAL 10'
(Red)

CONCLUSIONS

The groundwater surface in the vicinity of the Robertshaw Plant
conforms to the general surface topography. Groundwater flow poten-
tial determined from well'data indicates flowlines crossing the pond
site from west to east, paralleling the downslope gradient of the
preexcavation surface. Correspondence between groundwater eleva-
tions and the pond surface elevation, and evidence of previous
mercury migration on rock surfaces along the downslope side of the
pond, suggests probable hydraulic continuity between the pond and
the surrounding groundwater. It is reasoned that former discharges
of mercury from the pond into the surrounding rock strata would have
been preferentially channeled downslope along the highly pervious
fractured shales existing near the surface along the eastern end of
the pond. From this zone of rapid seepage which parallels the
preexcavation surface, discharge from the pond would penetrate to
greater depths along occasional angular fracture planes in the
underlying bedrock. No evidence was found, however, to substantiate
the present downdip seepage of mercury along the hypothetical subsur-
face migration plume. Analysis of groundwater within the environs

of the pond obtained from well samples and surface waters at greater

- distance down gradient, indicates no apparent present detrimental

impact from previous mercury discharge(s) into the pond.
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RECOMMENDAT IONS

The presence of adsorbed mercury on the clay mineral surfaces
of the ponds bentonite liner and on rock fracture surfaces along the
eastern discharge end of the pond provides the possibility of future
desorption of mercury and possible groundwater contamination.
Desorption of mercury from its presently held positions on mineral
surfaces would require a change in the surrounding chemical environ-
ment. Changes which could induce desorption of mercury include
natural or artificial alterations in the chemistry of the ponds
water or long-term (greater than one year) weathering altefations
along the present surface. Thus, continued well monitoring and
sampling on a quarter year basis is recommended as a precautionary
measure. The compilation of a continuous record of water quality
around the pond could also prove beneficial in differentiating
outside, extraneous inputs of heavy metals elsewhere in the surround-
ing watershed.

Respectfully submitted,
GAI Consultants, Inc.
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Project 79-204

Table 1
WELL MONITORING DATA
(11/28/79)
Depth
from Ground G. W. Elevation

Well Pumping Time Total Temp. Surface (ft above 'sea level)
No.* Start Finish Minutes pH °C Start Finish (11/28/79) (12/14/79
1 12:31 12:40 9 7 8 3.75 4.25 1032.52 1032.46
2 11:40 11:48 8 7 9 1.67 2.50 1034.79 1034.76
3 11:25 11:35 10 7 8.5 . 0.67 2.50 1031.72 1031.75
4 10:13 10:21 8 7 9.5 3.90 5.0 1029.28 1029.40
5 10:53 11:17 24 7 10 5.00 5.83 1030.25 1030.25
6 10:37 10:45 8 7 8 6.00 7.0 1029.43 1029.69
7 12:07 12:15 8 7 8 2.72 2.75 1031.67 1031.25
8 11:56 12:01 5 7 7.5 5.08 5.50 1031.55 1031.55

*
See Figure 2 for well location and depth. Well numbers correspond to boring numbers.

(poy)
TVNISINO
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Table 2

CONCENTRATIONS OF MERCURY IN GROUND AND SURFACE WATER
SAMPLES AND IN ROCK-SOIL SAMPLES

Groundwater Samples Surface Water Samples
Monitoring Well Pond Stream 1+ Stream 2
1 2 . 3 4 5 6 7 8 S-1 S-2 S-3 S-4 S-5 5-6 §5-7
Hg conc.
(ppb*) <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 1.0 <.5 <.5 1.1 <.5 <.5 <.5
ROCK-SOIL SAMPLES
, Bentonite
B.P. 1++ B.P. 2 B.P. 4 B.P. 6 B.P. 8 Liner
RX-1 RX-2 RX-3 RX-4 RX-5 RX-6 RX-7 RX-8 RX-9 RX-10 RX-11 RX-12 RX-13 RX-14 RX-15 RX-16 S-8
Hg conc.
(ppmi** 2.0 <1.0 3.0 3.0 3.0 <1.0 3.0 1.0 6.0 11.0 <1.0 12.0 11.0 <1.0 <1.0 <1.0 2.2

*Parts per billion. Limit of detection 0.5 ppb.
**Parts per million. Limit of detection 1.0 ppm.
+See Figure 1 for stream location.
+t+Bore point numbers correspond to well numbers.

(pay)
TNIDIN0
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Table 3

DESCRIPTION OF LOCATION AND FEATURE SAMPLED FOR ROCK-SOIL SAMPLES

Sample No. Bore Number Depth Sampled Feature
RX~1 B.P. - 1% 5.0' Very broken iron stained shale -

bedding plane

RX-2 B.P. -1 11.0° Calcareous rock flour along
fracture plane

RX-3 B.P. -1 15.0* Chips from highly
fractured shale - claystone
contact zone

RX-4 B.P. -1 20.0' Slickenside surface in
claystone

RX-5 B.P. - 2 15.0°' Bedding fracture with
seam of carbonates

RX-6 B.P. - 2 17.5' Fractured surface (30°) with
carbonate coating

RX-7 B.P. - 4 9.0' Fractured surface (60°) with
iron staining

RX-8 ~B.P. - 4 17.5°" Fractured iron stained surfaces

RX-9 B.P. - 6 4.0" ' Highly weathered shale residuum

RX-10 B.P. - 6 9.0' Fragmented iron stained shale zone

(pay)
TYNIDIYO
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Table 3
(Continued)
Sampling
Sample No. Bore Location Depth Sampled Feature
RX-11 B.P. - 6 13.0' Very broken iron stained shale -
bedding surface
RX-12 B.P. - 6 20.5" Slickenside surface in
claystone
RX-13 B.P. - 8 2.0' Fractured surface (60°) with iron
staining
RX-14 B.P. - 8 16.5' Very broken claystone fragment
RX-15 B.P. - 8 20.5' Slickenside surface in
claystone
RX-16 B.P. - 2 2.5 Unaltered silty-shale surface

*Bore point or well number.

(Pay)
TNIDNO



i 24nbB14

D
v/ IN VICINITY OF

!—/":'/. .
,)‘-\ .

! - so e ..‘;7
DI

T ‘/\}h :
1 N_ New Stantonss:.

255 .

SCALE:
[== m= = a-
1000 o 1000 2000
(FEET)
REFERENCE DRAWING: TOPOGRAPHIC

MAP, 7.5 MINUTE SERIES, MOUNY
PLEASANT QUADRANGLE, PA.

DATE 1964

78S
2% %4

o o

LOCATION TO STATE

~
N

t—b

-1

e N

hites Hill®

‘

Bedrock structure
floor of Plttsburg Coal

Formation

" "ewgm= Observaed groundwater

flow direction

Potentlal downdip
migration path

* contour llnes drawn upon

at base of Monongehela

Direction of strike (long
segment) and dip (short

segment) of rock strat

Location of surface
water sampling points

CONTOUR INTERVAL -~ 20'

Engineors « Geologisis ¢ Planners

Environmantal Specialisis
570 Bestty Rd, © Piltaburgh,
Monroevile, Pa. 15146
412-242.6520

Location of the Robertshaw Controls, New Stanton
Local Structural Geology and Observed and
Potentlal Groundwater Flow Paths

Plant,

CHKD.

APPD. DATE _

ROBERTSHAW CONTROLS COMPANY
NEW STANTON DIVISION
NEW STANTON, PENNSYLVANIA

ccaLe. AS SHOWN

DRAWING NUMBER

79-204-A1

VAN

REV

19 1303 HERCULEND A8 5, PMITH CO.. PON,, PA.

PR 9307~1074

4
Py




NOTE:

W

£,
N

ORIGINAL
(Red)

SCHEDULE OF BORINGS

BORING |GROUND DEPTH

NUMBER gllegfun (FT.)

(11]22/79)

| 1036. 2 21.2
2 1036. 4 20.8
3 1032.4 7.8
4 1033.2 21.0
5 1035.3 7.5
6 1035. 4 21,0
7 1034.4 7.4
8 1036.6 21.0
TOTAL FOOTAGE 127.7

FOR SECTIONS A-A’ AND B-B" SEE

LEGEND

" @ MONITORING WELL LOCATION
-— —1030— OR1GINAL GROUND SURFACE CONTOURS
! ~———I1030 —€X1ISTING GROUND SURFACE CONTOURS

——— -~ — EXISTING FEATURES

"***= EDGE OF POND

DRAWING 79-204-82.

POND ELEVATION AT 1032.1 FEET AMSL

ON 11-28-79.
Figure 2
! DWN. CHKD.
MONITORING WELL LOCATION MAP
APPD. DATE
ROBERTSHAW CONTROLS COMPANY scaLE: 1 = 200°
NEW STANTON DIVISION DRAWING NUMBER
NEW STANTON, PENNSYLVANIA _ A
~ 719-204-B1 ]

————————
PW 126851277

/a



S,

REFERENCE DRAWING: \ -

A PHOTOGRAPHIC REPRODUCTION OF THE RUST ENGINEERING CO,

Co. N OR,PA. REVISION |0 DATE 4-28-66. '

DWG. EO. 8233-AQ - GRADING PLAN.ROBERTSHAW-FULTOK CONTROLS /
W STANT —

10 1283 MERCULENE A. & 3. SMITH CO.. PaN,, PA,



TION SURFACE *+

- 1060 5& ORIGINAL
APPROXIMATE l ' (Red)
GROUNDWATER '
- SURFACE - 1050
“~a B.P.4° (11-28-79)
S~ao HIGHLY t
L~ WEATHERED =
~———— SHALE - 1040 3
~ ' @
—— S T 1 i’ &
—— —— — e =
R _ m- 1030 §
e ——— . —
> SiLTY < .
PARTIALLY
SHALE WEATHERED | 3
y o] FRACTURED - 1020 w
LE J SHALE i
"-_._—~—__""‘*—-——.__ﬁ_____h___~____‘___~-1010'
i
. | .
1000
Dé |
o‘ock Strata.*
- 1090
- 1080
SURFACEi*
' - 1070
\§\\ . :
S~ - o
\\\\\\ ’ 1060 uw
S~
S~ | .5
AN j - 1080 =
BENTONITEq ~~o S B . @
LINER - ~~ B.p. s° BF. 6 2
! - 1040
SR 7ay : HIGHLY WEATHERED
(11-28-79) .
¥ | swae o
= - 1030
Sl——PARTIALLY WEATHERED
HIGHLY FRACTURED SHALE
ILE } 1020
E . o
: 1010
-B’ i
f Rock Strata * | Figure 3
[
CROSS SECTIONS ORIENTED WITH THE STRIKE DW"‘! CHXD.
AND DIP OF THE UNDERLYING ROCK STRATA APPD DATE

ROBERTSHAW CONTROLS COMPANY
NEW STANTON DIVISION
NEW STANTON, PENNSYLVANIA

scaLE: ~AS SHOWN

DRAWING NUMBER

. 19-204-B2

JAN

REV

PW 2651277




g
&

(23

i S i

Elevation Above
Sea Level (Feet)

Elevation Above . '
Sea Level (Feet)

1060 + ’ . PRE-EXCAV
. b 5“"3'“4“\

1050 (Red) ~
FILL )
: 8.p. 3°
1040 4 semg:ns =2

(11-28-79)
AVA

1020 +

Elevation (Feet)

1010 LIMY CLAYSTONE

1000
Sectior
Drawn with Dip

DRAWING 7 9-204-BI,

+ SURFACES BASED ON RUST
ENGINEERING DRAWING (4/28/66)

1" = 50" HORIZONTAL
1" = 20" VERTICAL

SCALE:

1090
1080 '\\\ |
-~ .
S~ /— PRE-EXCAVATIO
1070 it SR
-~ EXISTING ¥ '
© 1060 . SURFACE
S -]
u \ ..
e SANDY SHALE \ FiLL
2 1080 -
-] B .
> APPROXIMATE
w ~ GROUNDWATER
. 1040 ~ — SURFACE ’
-/ 11/28/79
\_‘h_
: SILTY SHALE .
1030
1020 - - LIMY CLAY S
LIMY CLAYS?
1010
, Section
HOTES: Drawn with Dip
* FOR TRANSECT LOCATION SEE LEGEND

UNWEATHERED BEDROCK SURFACE

POTENTIAL SEEP DIRECTION

“ BORE POINT AND MONITORING WELL
LOCATION -

19 1203 HEGCULENE A. & B SMITH CO.. POM,, PA,



g,  ORIGINAL
B " Red)

ROBERTSHAW
~ OFFICE

BUILDING
‘ -

N

"

~Figure 4b - Deep Well

!
1

NOTE: * REFERENCE DRAWING 79-204-BI| } Figures 4a and 4b

owu.- CHKD.

| GENERALIZED GROUNDWATER FL-UW DIRECTION

APPD. DATE
ROBERTSHAW CONTROLS COMPANY scaLe: 1" = 400"
- NEW STANTON DIVISION - DRAWING NUMBER
NEW STANTON, PENNSYLVANIA 79-204-B3 A

REV

PW 12031277



% ORIGINAL
@F (Red)

——

ROBERTSHAW
OFFICE
BUILDING

‘2 sc&;z‘_l

Figure 4a - Shallow ‘Well

. . LEGEND

—-=——== Hydraulic Equipotential ——— Existing Ground Surface
Contour Contours *

sseesssenes Projection of Equipotential ——————- Original Ground Surface
Contour across Pond Contours *

Direction of Groundwater —— Edge of Pond*

Flow S )
® Monitoring Well Location

R L ST )

T i A Ly A8 s a5 B8 e LR ) 0 00 B e o e

—--— Existing Features* 2
19 12303 HERCVLENET A 4 B OMITH CO.,PEM,, PA, ;




b (Red)

ROBERTSHAW
OFFICE

 BUILDING___

Figure 4d - Shallow Groundwater Flow Pattern
Assuming Hydraulic Continuity with

Figure 4c and 4d

- ' DWN. -rcm(o. -
@ GENERAL1ZED GROUNDWATER FLOW DIRECTION ——
? % APPD. DATE
o ROBERTSHAW CONTROLS COMPANY scaLe: 1" = 400"
.| Eroineers + Geclogrss ¢ Plennery . =
570 Besty A, ¢ Priniph, NEW STANTON DIVISION DRAWING NUMBER A
Mot o 514 NEW STANTON, PENNSYLVANIA 79-204-B4 £
PW 120691277




0 ORIGINAL
v, (Red)

|
1
{
1
'
°
~
°
’

L3

o

=3

‘b“ﬂ.

4827

ROBERTSHAW
OFFICE
BUILDING

Flgure 4¢c - Shallow Groundwater Flow Pattern
Assuming No Hydraulic Contmu:ty
wnth Pond S

19 1283 HERCULENE A S B ONITH CO., PONM,, PA,



2 .. ORIGINAL R
1 B (Red) iz

TeonY' CONSULTANTS, INC.

PROJECT ROBTAVSHAW WMoRNTIORING WELL PROJECT NO. 79-2c4
{ ELEVATION [03b.2’ GWL O HRS___ 3.4’ BORING NO. ]

uf20 /79 HRS 3.’
) r1ewo encinezr__ [N PAGE NO.__| OF |

-

o
R DESCRIPTION
I |w_ xb n
O~ a g wv)
L Z> | S =f I 7 w
—E|"=3k -5 © S at
Eo x5 | BB |YlGE B g REMARKS*
188 |73 | S82 (5852 | & MATERIAL g
gou. o & utﬂ8§ Sle;o = CLASSIFICATION Q@
TR e - > o [l - S O : S
wv O 5 o (o) Q
3° & a v & &
- & 1
[; ad 2
R 2 3 [u]s 6 7 8 9 10
g,, o O S~i|,} VELY teenS  [R2cN | MoIST SARNY -S0T Toeso /S it Mi. |15-2c% SANEFRAG.
5 - © S-219i LeoSZ, paY | siuGuTi MeisT HIGue? wEATHEREN
{ bt 5 g [(Fean- SHALL. W/ SoMmE THTEUMIXEN CALCAREODD
d = PvacE) Son. (Frl '
s B B i :
I i MED. HARD [PA%Y | sicrY suAE & FRACTUAED ALONG
-t - b L3RAY
l - S5/ HOL ZONTAL. BEXMNG |
_ 8 1l x.she DLANES AND AlenG
, 9 AN ciay SUALE W/ SeuE vaar THW AVGULAD, EAACTURES)
Wl | CALLARECUS SEAMS AT = 607 BcTH
B NS 7 : SOAFNCES W/
! l =X, TNV B0 T2l contints -
el 2 oot - ' FRACTUES AT
- TEIP Xl Xk TG 1)
i J ,
1< 7 A\ CONTRINID ZONI OF
2 e e e R ki 2 ~
b > § — — —— YRR T oA EARS S
J“, U y“-., .TO'J.“ “-_\TD.:.'
'L 18 3 g : MED, Sof T FEM! ciavsTens w/ CLEAR LT, GRal - |ErEmosaT (s e\
8 - . $ ' CALCAREOUS TNCUISIONS BR.1us® oS, wy
B 20 ) Yiv SLICKRENSIDE
1 ?J 2..,".l' .
N : coriNG | coueETES AT 2. 20
' HOLE AZAMEXY To (Y T DESTH oF (eEcl, POMPEL. |
20.5' | .7 o smecx-oP ERO M LY DAL ouT AT 200 ™Y
[ PUC . (frexad tzdam 22.0 <. oy iyf2i {79

L REMARKS® __ ¢ owTiNeo0S  SPLT  SO0oN)  SAMPLE

wlworion) SEY ANGERS, LY caswiG SET T 2°  PROJECT NO. _ T79-20d

% POCKET PENETROMETER READINGS BORING NO. !
#% METHOD OF ADVANCING AND CLEANING BORING




ivq ORIGINAL =
b TERRY
: (Red) a3 D‘S
" . CONSULTANTS
PROJECT ROBRELTSHALY  MOR 1'TOR|O~\G oLl PROJECT NO. 79-2c¢
ELEVATION |03k.4 GWL O HRS__O. 8' BORING NO. 2,
: {5 HRS |-
-  DATE_y/Ais/f FIELD ENGINEER PAGE NO. | __OF |
wZ @ N DESCRIPTION
I w o w
- O~ a ¢ w (7]
Z> | >0 > [ n w
=% |".8 £ 8 - :
1z <% | 2@ yl=2 % G REMARKS?
- |—=0 R4 v w O X
aw|lwno %> —Z - % o MATERIAL o
~{w w w o« Wil v e o &
oW |ea OQMK=]O|0=O | CLASSIFICATION Q@
i wwo e | X 7)) o N
o w - X X a|Jd g ¥ (&) .4
(4 — Q) Q
n O g o® o0 (@] (o]
zO (1} o o
- 3 ) 1
28 i
— 3 —— —
-1 1 2 3 & |5 6 7 8 9 10
) 1 o S+ Vi) 1Z0oS  |BRownl | MoisyT SARST-SiC TCPSOu. /Eile Mo 7o WEATUERSA, SUALE
. L2 7777 FaNguEiTS
f ‘2, i P I e il GRaY | SUGHTLY MOISTWENTHIRED FESIE. V.30 | 3aces Fusd = V6"
'_ 5 71.C oy ET T o— — - o o e = — AlonG BEDDING PueaTog
d TTd] [he. sort [evex | sicey sHaLz w/Fews veny Tuin |V.BR
_ ; ‘#"/:T.o’ * ('AL{"WA‘["‘ 51‘_L§—LQ:_ :ﬂm?jh ALO“
n
& 16 %54 ! SEAUS UARIZOWTAL, REDING
-7 A AN AT ANGLE To
- g 0 ‘ REDDING  SORSACES
]. q TN v BR | cuosmt cuMTEREN
e e/ TrHocGy Haymg |
i 1S uw CARRCISTE, REACTICN]
v l . SHALE Wou -REACTAE
- Y :
2 AV} L "
- ik o MED. HARD (,LLA Yoo BR
;ca‘ el g-
N
- (3 D
}! 7 b
- iR A ) B Tac2EASE N
. i? ZJZ.s' Mad. wARd |25 cuny sm:.ag/ ScHME ValY TN | 3. MNOUBER oF CAL .
=120 9 CALCARECUS SEAUS caEces SEAMS 4
R NI K BEODING PLANE. FRACLAS
<O CoudPLETEN AT 20.8 €T WELL DOPEN —
1 Holf deawm@Ed To & bid. To DERTH _oF o T ATIGER
i 204 €. . INSTALLATION ]
£ bl Ducl sTick-v2 1.® =T (TornL an!:.l!”Q g
i Lencd 2207\ |
i
. i
REMARKS™  conTilCass  SPLT SPoesd SAuBE  To (.S (eEFUsALN ~HoLE CLEANEN

ubL\lou_ouJ SEL lAL)GcK LY cAsw\C SET TO ?-.0'

* POCKET PENETROMETER READINGS

BORING NO.

30 METHOD OF ADVANCING AND CLEANING BORING

PROJECT NO.

79- 204

2




w  ORIGINAL

) ~ a . Red oy S ‘1;‘
TTe—— ( ) iR .él..fl-l
. o 3] CONSULTANTS. e,
| PROJECT ROBE n—sumd MONITORING  aELL PROJECT NO._79-2ed
! ELEVATION_1632.4 GWL 0 HRS__ & soWEncE BORING NO. 3
HRS
7 oATE_u/26/79 F1ELD ENGINEER- PAGE NO.__|_oF_ |
ng e W DESCRIPTION
I | w & v
’] O~ QA o W 3.)\ n
z > >O >t | (%3] w
.~ “E 1T =3 -5 5 ARKSH
12|28 | JEEIR|4IEE & 58 REFARKSS
JeE|ag %§¥ I%Emg x MATERIAL nS
AL |lex | SO0 FF|O|Q—O s CLASSIFICATION Qo
w wwo a4 1%2] (@] (72}
Cw | e é% “l25 ¥ o o
w o % o o0 O 3
— O n & &
o} ) :l
Je | - !
o O '.'3
Sl [ 2 [ 3 J&]s 6 7 8 9 10
] AH o S-i| 3 — YEQs =Gl [Q2cwn] [ MeigT ARSI -SiIST ToPweiL/ RiLl il 3¢ SHALE FRALMEN[S
5 <1 3 = - .
tz “alo S-21w _:E:n_‘ CRAY | SLIGHTLY ST OIATHGZES Y:BR | Bocws Aveng vE
1 a ] — ' A TN PLATES
i d SUALE. coTTINGS
_|ls i
1
b 24
} 7 g
- 8 1
a NO e ICoRE. SAMME, TAeEH WELL. TOMDEN |
163 Hor=Z, [ REauAEd T (X dud, To DPEBTH oF OUT fD |00 ]
- 7.8 0. /2 /’;‘!
£ pid Pl sriex-wP o8  (ToTaL

LERSCTIE .06 EF. AY

'
!

.t
PR

REMARKS®* e Tianlails <Deail SAMPLE TN
.5 &7

Lol mr. (REpdeal L cAswG SET To
7‘?-7.04

PROJECT NO.

* POCKET PENETROMETER READINGS
#XOMETHOD OF ADVANCING AND CLEANING BCRING

BORING NO.

>




.Y ORIGINAL =
"% (Red) FH

e LN
eSS CONSULTANTS. INC.
PROJECT ROBERATSHAL Me\ToORING, WE LI ‘ PROJECT NO. 79- 204
ELEVATION {033,2. GWL 0 HRS___ (@ SCeiACE. BORING NO. r—-{
HRS
71 DATE i/26/719 FIELD ENGINEER- PAGE NO.__ | oF | )
Y wZ @ DESCRIPTION
L w o n
- Q S~ A o W (72]
Z> | >0 2} ! 0 w
= | ~_0° > Z
w > O - w Z , "
= |z3| CEERP|Y|cE 3 gy REPARKS
8B |03 |92 (R8RS | & MATERIAL -
B |ex S 3 Sla=d = CLASSIFICATION G &
B w ww o« w o 73]
Q w ~ & & Al = p4 (&) oo IV 4
(o4 L. — O O 8
0 O E o QO o
- =0 v (<4 [+4
Q (7]
.4
o O
_'.'.l ——
R 2 3 5 6 7 8 9 10
' i P c == VESY +cos@  [2liad | MeisT SAWX ~SWCT TRMsel /e Wi | 57 weaATuGeED C.F .
2 L_ﬁu, o S-4 lt- MED Bii== va&.m SHGUTLYF PA0IKT HIGHLY WEATHERED Fe303 STAWLNG oN
- 5 T GEAR L Siidil, QTSN ]
: Spd 1o Sodf 4 SERSC ra - PonTE SO aeES
. 3 T ;') 7747 N
Ll : MED. Co=T | | sy SHALE w/ £Es VEN T | 8R
s WA CALCARELUS SEAMS SRACTOREN ALend
ol : HoRiZowsTAl, REDDEHC
- 1 . PLANSS AN AT
a 5 A E  (H52 g0 )
) 9 HED. W) | Tiew BR | 7o RIDDWG
_lo N SORSACES SwucoTH
- il 2uw | u_\,/ ExsOn CoATING: |
. 12
_ (3 o ] -
4, W] {ued. vard |Caae _RR
| AETANE
/ 3 )
I S A 25 st} )
- ,,. y
. 19 £ 2 Cia¥ SHALE W/ SoME VERY THiN
_ 19 A uaD. vaan Tl | cacarzces seawms Re.
=120 (S uad
Y K \
22 cooal g PLETEN AT 21.0 T WELL, POMPEN
Hoif | ReAMEN To L7 DA Ta DERTH OIST BENEL
. oE 2.0 et ) STALLATIc
-’ L7 pd DUC sTicie-nP 1.3 2T (e \(/,117/'1‘3
A : S G O ET N
| REMARKS'_c oo SRILAT Siron SaudE To 2.4 =7 ('Pi:usm_\ﬁ HOLE CLEARE!
of Uoricw) STE z “ cASNG SE 2.1 =T . PROJECT NO. 29-204
X POCKET PENETROMETER READINGS BORING NO. of

0 METHOD OF ADVANCING AND CLEANING BORING



5

1 0 R
-1 RIGINAL AT
(Red) A AL
: Tazrs] CONSULTANTS, INC.
. PROJECT RORERTSUALY MONTTORING WSl PROJECT NO. TA-20d
! ELEVATION /035.2/ GWL 0 HRS__ 2> <=uREACE, BORING NO. =
HRS o
T DATE .,églgg FIELD ENGINEER_ PAGE NO.__ | oOF__ | -
|
L
wg [ o DESCRIPTION
I x w &t N
- ST |1 £8% ' 0 rh
=& |~ 3 Ty @ S ”
T xS ~x w W= Z 5 @ W REMARKS**
== | = O o WX v w O X
|ewlng %g¥ CE'J)Q:‘Z % MATERIAL mg
NVEE |« & S8 SI828% | 2 CLASSIFICATION o &
wi wuwo o w (@] wn
cw | & claZz X O fon IV
umgg % o ESEB E;' 8
zO by & &
(@) 72}
d &
) @ao :
L 2 3 |&]s 6 7 8 9 10
. . 2-5 e S+ '},} VED? LioaE. |Boxid| MOIST BARIY-SWT Todse e/ Gl WL { SV SUMNE. FAAGMAZST
K1 = — "
@ o e o R EASTEE SATYERTES  Ime
L 3 %"'-x; c 53 Pp\rﬁw
N == al SENSE —[Ooy WEATUEZED FISSIE SILE | Feaos STt
NEs 53 |
- L 93 SUNE. coTTRES
| L
R
9 N P oS SAMPLE, TAKEN | WSl PIMBIN
{o Uols [esAvEDN T L DA, TTn DESTH OF alT ASTER.
A pd. Do of wEn <edEst Re ST WG /2Ty
- u}/l.i ET. lgnce~u
-
X3}
)

REMARKS™_conTuduouS  SPLIT SPeenl Saume T 4,0 £F (eamgu.\r LY casiug

SST_TOo

1.5 FT.

PROJECT NO.

* POCKET PENETROMETER READINGS
% METHOD OF ADVANCING AMD CLEANING BORING

BORING

79-204
5

NO.




t

Lt

1|

= ~— ORIGINAL o 's.a'\‘,;’?;
- _ (Red) A-J;C\O-le-;:;::lfs INC.
PROJECT _ ROBEATTSHALL  WoN(TORING weEll. PROJECT NO. 79 -20
i ELEVATION jo3s.f GWL O HRS___ 2 .4 ° BORING NO. (>
24mRs s.s7
oate_t1 /19 [79 Fiewo encineer____ [N PAGE NO.___ | OF |
v « DESCRIPTION .
%gé w & g a
o |Esipel [ g
=z |- 313 =5 2 Z ..
r |x3 | & E:.s’ BlulzZ Z % & REMARKS™
|63 g2t TEhss | 8 MATERIAL oS
=il PV~ OGMNE|ola=0o 2 CLASSIFICATION O @
w wwo a4 1%2] Q w
cw | FEEiE|a|dZ ¥ O D§
28z “F | [R° ¢ 2
= i
I
- 1 2 3 4 |5 6 7 8 9 10
] ! %_ o S-t]*% VERY teeSE  |Shuad | MOIST CiAYEY-SiT TERow /FiLL M+ HIGH CREMIC CoNTS
J O ] [ [anondanme o o (Ml [FROct RS
B%QNO S=314 R PR - . YN T?:‘rmﬂfm§ﬁi
N 15 AEades o g.s':-.:w;g@ su:‘r’ SHALZ 2o RETWEEN SS
< o Sodidi—
( \/1l —
b % MED. Se= 25 5 LiguTY wEATHERED HiGHe! (VL RD. | sudadcunse,
2 2%.d EAACTULIEN SicTY - SUME GRUNIEL SIZE
8 20408 FRACuUENTS, W/
q l‘} TR N gﬂ'\l@'
1o i scoAcES
l' J“/§‘J ald
ri Bu-d . -
13 [ MED. SOF T %ﬁb" ChaY Suals w/ vae? 2 | FracTuEN Al
- i~ 4A¥,Q CALLCARECIS SEAMS REDDING. PLANES |
N g No T2 STACNG
! 5/ <)
b s
17 2Taun I
I8 A
19 A MED. HARD BR.
2 o FRactdees w/ |
2 3ud | MzD. ot (RS | Limy cLaNSTENES BR. | SLickENSIDE_ |
22. ConING CoMPLE EN AT 21.0 BT WELL, PUMPEDN ~
dorE, IREAMEN To LY DA, To DESTH ol ATTER
ot 2.3 &1 TasTALLATI o
i Pyl sTicw-o® o.7 6T (Terau u fau [
LENGTH 221 FT.
REMARKS™ CONTINCEUS ST Steonl SAMPE. T 4.4/ (Qe_-‘—uSAL\} HolS CLEANEN

w/ Holiow STEM AULGER |, b“CASMGLSEf

o 2.0°¢

.-
.

* POCKET PENETROMETER READINGS

BORING NO.

#% METHOD OF ADVANCING AND CLEANING BORING

PROJECT NO.

79 - 204

L




ORIGINAL

(Red) f.?.i, :ﬁ»-l
. _ ) \.--9co~su1.nms INC,
PROJECT __ ROBERTSHAL MONToRAING weEll PROJECT NO. 74 -20d
ELEVATION 103d.4 GWL 0 HRS___ 6> SURFALE. BORING NO. T
, HRS
] DATE ;g[m[lg FIELD ENGINEER_- PAGE NO. | oF |
N DESCRIPTION '
L w [« 4 wv
] o> e85l ., @ 2
| 12E|F28i3| |tz & 2 .
ENEHRTERE gg | | ReMR
JEE(°8 | 95x|2|ElBhE | & MATERIAL ag |
l ow|xac QU|=]O|0—OC = CLASSIFICATION O @
- wi WWoOlv|x w o (%2}
o w. S X |<<jOo [ % pv4 (&) h V4
[+4 Q e QO L
" O g o® o O Qo : Q
— =0 (2} [+4 <4
') v
- X )
I EE
ol [ 2] 3 s 6 |7 8 g 10
'I [ Lo =t ~T|l x0T Qo] | MOLST DA -Siln Topadi/eite | ML s/ inTEAUNE
223 e =74k MED. DENCE. [Boew:d | SUCITIY MEST SdMMy - GilT Fitl. | ML | SOUE FRAGHENTS
. B N T TOZNET. [GRAY | BRY SUGHWY WEATUERSD FSIE SHALE VAR,
| d
<~ o SHALE. CSTIWWGS
L 5
] V}'E
- 8
l MO jcoRT SAMPLE. TAKEN WELL PUMPED ~
R e dotFl RESMEDN T L7 DA. To DEFH AT ATTER
- . o= 7., TRASTALLATION
| o ndaL Plue stick-ud 12" (Temal n/2i /74

N
reda ®l.é fT.\

CASING SET To 2.6 .

PROJECT NO.

* POCKET PENETROMETER READINGS
- WOMETHOD OF ACVANCING AND CLEANING BCRING

REMARKS : CoONTINLOVS SPLT SPooN SAMPLE. T 2.7 .o ( QF_FQSA'_L [ ST

7‘7-'2.04

BORING NO.

-




e

ORIGINAL

2 (Red) . 3.1 ] g
)couuum'rs INC,
PROJECT  RORERTSHALY WMo ToRING wWELL. PROJECT NO._T7¢ -2ed
ELEVATION j034.L" GWL 0 HRS M. st BORING NO. 8
20 HRS S0 FT.
—_ DATE_j1 [('_IZ:ZQ FIELD ENGINEER PAGE NO. | OF | --
L
wz [« DESCRIPTION
g4 w o w
o |gs | g% L@ g
=g |- 8 s & g :
x xg N W= Z P . % & RE’4ARKS*
sElvS |95« R|EeEE | & MATERIAL -
o w | ¢ (SN S o|la—0O =l CLASSIFICATION Qa
) uw wwo & %) o A
aw | J & a3 Z pv4 (] o IV4
& %, , - o O ) 8
wn O o® [N S o
=0 wv oL P
(@] 72}
1L
o 3
RE 2 3 juls 6 7 8 9 10
]  B=—° s-i|t- VERY 1osE [R5, | MoST cuwa-LioT ToPsean /Rt [ MM i0-157% c.7.
' . 2 nlo - W {2 DERADE GRAY | WEATHERED FISSILE SHlNEL V.8/ | SPuT TC NOMEZSUE
¥, . 22| |meEd. serT 18555 STy SuALE. 2p
. — i
o sl 1Y EQACTLOEN ALenG
s 18w - l-li‘.&l:.us‘t-\l._PQb~
1 o~
;.J"‘-u. rl-—-- ~b~
- [ UED. HAZN AD AT 5-Lo®
4 (} e B)_hmléﬁ__‘
" FRECH UNATELED
- q v:.%c, MED. 1A2L 2R SMCC K - CUess,
|O 184
, 1 :
2 N )
) 13 7| lmen wad PeS] cay suas o/ vaey ol AR
I ~ : t
) i VE CALCARECLS SEAMS
.‘ It aidd J
i 7 V| % CRACTIOED Seiny
‘ 12 dbd& HED. SOFT G‘x;g';# Limy CLAYSTONT. \A/ H=-& o ALeng _
) 9 9 | cALCARECYS TACLISIONG SLCLENS DS SURFA
o THCLUS- v A4S To
il K RIODING
_ 22 Colibl cbmPLETed AT 21.0 FT. T L. DUMPEN~
Hol &l REAMED TD LY e, To DESTH oxXT ATTER
oF 21.0 e ' TRSALLATION
G pAL BNC wTmick~0R | £ (o u/21 /79
penchy 202 £\
REMARKS ! CONTINOOLS SPLIT SPoon SAMPLE TTo I.SET. | WMol CLEANED /
- Holow) Stem AUGER. | 6° cASNG SET TO 1. FT.  pPROJECT NO. _79- 204
* POCKET PENETROMETER READINGS BORING NO. )
B 22 METHOD OF ADVANCING AND CLEANING BORING




— . ———

s

(
T
JEt S |

~ o b ORIGis;

- PENN ENVIRONMENTAL CONSULTANTS, INC. (Red)
FORT PITT PROFESSIONAL BUILDING
1517 WOODRUFF STREET
PITTSBURGH, PA. 16220 °
412-381-1133
GENERAL LABORATORY REPORT .
A CLIENT GAI Consultants, Inc. 8. PEC PROJECT MO 1592792
C. SAMPLE SOURCE AND DATE .
See below
.D, DATE ANALYZED E. CHEMI F. TYPE OF SAMPLE G. SAMPLE NO.
g 11-29-79 Ses _helow

ANALYSIS RESULTS
Sample : PEC # ' Ha . ug/]
1 50417 <.5
2 50418 <.5
3 50419 <.5
4 50420 <.5
5 50421 <.5
6 50422 .5
7 50423 <.5
8 50424 .5
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A CLIENT GAI Consultcats, Inc.
C. SAMPLE SOURCE AND DATE
See below
. D, DATE ANALYZED E. CHEMIST F. TYPE OF SAMPLE G, SAMPLE NO.
: 11-21-79 - See below
ANALYSIS RESULTS

Sample PEC ¢ Hg
S-1 Pond 11/19 50297 1.0 ug/1
S-2 50298 <.5 ug/1
S-3 - 50299 ¢ 5 ug/l
S-4 11/20 50300 1.1 ug/l
5-5 50301 <.5 ug/1
S-6 50302 <.5 ua/]
S-7° 50303 <.5 uag/l
S-8 Pond Bentonite 50304 2.2 ma/ka
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C. SAMPLE SOURCE AND DATE See be]ow
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1 12-10-79 [ - See hel
ANALYSIS RESULTS
7 Sample PEC # ’ Hg, %
RX-1 50572 .0002
'A]. - _RX~2 50573 . <.0001
RX-3 ) 50574 .0003
- RX-4 50575 .0003
RX-5 50576 .0003
- RX-6 50577 <0001
RX-7 50578 .0003
] RX-8 50579 0001
RX-9 50580 .0006
- RX-10 50581 .0011
RX-11 50582 <.0001
RX-12 50583 .0012
']‘ RX-13 50584 0011 -
RX-14 50585 <.0001
' RX-15 50586 <.0001
' RX-16 50587 <.0001
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